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IHOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMma ompejaensier COAEpKAaHUE XUMHUYECKON MOJTOTOBKH YYallUXCs B
MBOY «I'aratyiickas COILL» 1 cocTaBiieHa HA OCHOBE MPUMEPHOM M aBTOPCKOW MPOrpamMMBbI
M.H.A¢anaceeBoit s yueOnukoB I.E.Pymsuruca, @.I'.®enpamana. 10-11 kmaccer M.:
[Ipoceemenue», 2019 r.

VYuebublii mpeamer uzywaercs B 11 kmacce, paccumtan Ha 35 waca (lu B Hexmemio).
ba3oBbiM yueOHBIM mOcoOMeM IJsi W3Y4YeHHs] IpeameTa sBisercss yuyeOHMK 11 kmacca st
obmeodpazoBatenbHbix yupexaeHut Pymsuruc I'. E., ®enpaman @. I'. «Xumus. 11 xmacc.» -
M.: IIpocBemienue, 2019r;

Pabouass mporpamma o0ecrieuynBaeT OCTHXKEHHE TUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIETO0 00pa30BaHUsl.

Temaruueckoe IJIaHUPOBAHUE COCTABJIEHO B COOTBETCTBUU C 0a30BbIM yueOHHKOM 11
KJlacca. ABTOpcKasi mporpamMma yIuioTHeHa Ha | vac.

JlaHHbIe W3MEHEHHUS aBTOPCKOW MPOTPaMMBI OBLTHM OCYIIECTBICHBI B COOTBETCTBHH C
y4eOHBIM IUIAHOM IIKOJIBI, B KOTOPOM Ha uM3ydeHuH xumuu B 11 kiacce Beimensiercs 1 gac B
Henento (35 4. B yu. ron).

Kypc «Xumus» nMeeT KOMILIEKCHBIN XapakTep, BKIIOYA€T OCHOBBI OOIIEH, HEOpraHMYeCKOu
xumuu. [1aBHOM wzeelt sBIsieTCs co3qaHue 0a30BOTr0 KOMILUIEKCA OMOPHBIX 3HAHHWM M0 XUMUH,
BBIPQ)XEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3PACTY yUaIIUXCSL.

Benymiast pone B packpbeITuu cofepkanus Kypca xumuu 11 kinacca npuHaaiaexur
AJIEKTPOHHON TEOPUHU, IEPUOIUUECKOMY 3aKOHY U CUCTEME XMMHUYECKUX 3JIEMEHTOB KakK
Haubosee 00IUM HayYHBIM OCHOBAM XUMHUU. B JaHHOM Kypce cHCTeMaTU3HpyroTCs,
000011a10TCS ¥ YIIIyONSI0TCSA 3HAHUS O paHee U3YYEHHBIX TEOPUSIX U 3aKOHAX XUMHUYECKON
HayKu, XUMUYECKHUX Mpoleccax v npousBoacTBax. Coaep:kaHue 3TUX pa3iesioB XUMUU
pPacKpbIBaeTCsl BO B3aUMOCBSI3U OPraHMYECKUX M HEOPraHMYECKHUX BEIIECTB.

JlarHas mporpamMma mpeaycMarpruBaeT GOpMUPOBAHHE Y YIANTUXCS O0MICyUYeOHBIX YMEHUH
HAaBBIKOB, YHUBEPCAIBHBIX CITIOCOOOB JEATEILHOCTH U KITFOYEBBIX KOMITCTCHIIHI.

JlaHHBIN KypC HallpaBJIeH Ha:

® OCBOCHME 3HAHMM O XMMUYECKOM COCTABIIIOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

® OBJIQJICHHE YMEHUSIMU MPUMEHSATH MOJIyUEHHbIE 3HAHUS AJ11 00BACHEHUS pa3HOOOpa3HbIX
SBJICHUM OKPY>KAIOLIET0 MUPAa;

® pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Ipolecce
CaMOCTOSITENIbHOTO MPUOOPETEHHSI XUMUYECKUX 3HaHUHN C MCITIOJIb30BAaHUEM Pa3IMUHbIX
UCTOYHHKOB HH(OpMaIH;

e BOCNHTaHHE YOEXKIEHHOCTH B MO3UTUBHOM POJIM XHMHUU B )KU3HU COBPEMEHHOTO
00111eCTBA;

® [pUMEHEHUE MOJIyUYCHHBIX 3HAaHUHM U yMEHHH JU1s 6€30I1aCHOT0 MCII0JIb30BaHMs BEIIECTB
U MaTepUasioB B ObITY U Ha MPOU3BOJICTBE, ISl IPELYNPEKICHUS IBICHUN, HAHOCSIINX
Bpe] 310POBBIO YEIIOBEKA U OKPYKAIOLICH cpele.

[Tegarornyeckas 1enecoo0pa3HOCTh UCTIONB30BAHUS aBTOPCKOM MPOTrpamMMBbl IO
pykoBoacTBoM M.H.AdaHacheBoli 3aK/II04aeTCs B TOM, YTO B paMKax U3yu4eHUsI XUMHUU €CTh
BO3MOXKHOCTh CO3/1aTh YCJIOBHS JUIsl POPMHUPOBAHUS KIHOUEBBIX KoMmrieTeHui. [Iporpamma
obecreunBaeT COBPEMEHHOE KaueCTBO 00pa30BaHMs 1O XUMUM Ha OCHOBE YCBOCHHUSI



00s13aTeIbHOTO MUHUMYMa COJIepKaHusl 00pa30BaTeIbHON MPOTpaMMBbI CPETHETO (ITOJTHOTO)

o011ero o0pa3oBaHus.

IlnaunpyemMblie pe3viabTATLI H3VUYEHUS YIEOHOI0 MpeaMeTa « XUMHUI»:

B pesynprare wu3ydeHuss ydeOHOro mpeaMmeTa «XHUMHS» Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3zoBaHwUsI:
BbINnyCKHUK HAYYHMTCS:

pacKkpbelBaTh Ha HIpHUMEpax pojib XUMUU B (DOPMUPOBAHMM COBPEMEHHOW Hay4HOMU
KapTUHbI MUPA U B IPAKTUYECKON AEATEIbHOCTH Y€JI0BEKa;

JEMOHCTPUpPOBaThL HA HpHUMEpax B3aUMOCBS3b MEXKIYy XUMUEH U JIpYIMMH
€CTECTBEHHBIMH HayKaMH;

pacKpbIBaTh Ha IpUMepax IMOJIOKEHNS TEOpUU XUMudeckoro crpoenus A.M. bytieposa;
noHuMaTh (usmueckuii cmpicn [lepuoamyeckoro 3akoHa [I.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHUMOCTh CBOMCTB XUMHYECKUX DJIEMEHTOB U 00pPa30BaHHBIX UMH
BEILIECTB OT JIEKTPOHHOTO CTPOCHMSI AaTOMOB;

OOBSICHATH MPUYUHBI MHOTO00OpAa3Hsl BEIIECTB HA OCHOBE OOIIMX IMPEICTaBICHUH 00 MX
COCTaBE€ U CTPOCHUY;

IPUMEHATH MpaBWJIa CHCTEMAaTHUYECKOM MEXIYHapOJHOM HOMEHKJIATYpbl Kak CpeICTBa
pas3InyeHus U UICHTU(UKAIUH BELECTB [0 UX COCTaBYy U CTPOEHHUIO;

COCTABIISITh MOJIEKYJISIPHBIE M CTPYKTypHBIE (DOpPMYNBI OpPraHMYECKHX BELIECTB Kak
HocuTenell nHpOpMaIMi O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAIICKHOCTH K
OIpeIelIEeHHOMY KJIaCCy COeMHEHUI;

XapaKTepu30BaTh OPraHWYECKUE BEIECTBA II0 COCTaBY, CTPOCHHUIO U CBOMICTBaM,
yCTaHaBJIMBaTh NPUYMHHO-CIIEJCTBEHHBIE CBA3M MEXIY JIAaHHBIMH XapaKTePHUCTUKAMHU
BELIECTBA;

IPUBOANUTH IPUMEPHl XUMHMUYECKHX PEAaKLMH, pacKphIBAIOIIMX XapaKTepHbIE CBOICTBa
TUIMYHBIX  [PEACTaBUTENEH KIACCOB OPraHMYECKUX BEIIECTB C LENbI0  HX
UACHTU(PUKAIMY U 00bICHEHUS 001aCTH NPUMEHEHUS;

IIPOrHO3MPOBaTh BO3MOKHOCTh IPOTEKAHUS XMMHMUYECKHUX PEAKIMI HAa OCHOBE 3HAHUH O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CITOCOOHOCTH;
HCIOJIb30BaTh 3HAHHSA O COCTaBe, CTPOCHHWU W XMMHMYECKHX CBOWCTBAaxX BEIIECTB IS
0€30MacHOro NPUMEHEHUS B IPAKTUUECKOH 1eATEIbHOCTH;

MPUBOANUTH NMPUMEPHI MPAKTUUYECKOTO UCIOIB30BAHUS MPOIYKTOB MepepaboTKu HePTH U
IPUPOJHOTO ra3a, BEICOKOMOJIEKYJISAPHBIX COCIMHEHUH (IOJMATUIIEHA, CUHTETUYECKOTO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

IIPOBOAUTH ONBITHI 110 PAaCHO3HABAaHUIO OPraHMYECKUX BEILECTB: INIMLEPHHA, YKCYCHOM
KHCJIOTBI, HEMPEIENIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmala, OeIKOB — B COCTaBe MUIIEBBIX
MPOJYKTOB U KOCMETUYECKUX CPECTB;

BJaJIeTh MPaBUIAMU M IpuemMaMu Oe30macHOM paboThl ¢ XMMHUYECKHMHU BELIECTBAMHU U
71a00paTOpHBIM 000PYI0OBaHUEM;

YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMU U CMELIEHUS] XUMUYECKOTO
pPaBHOBECHsI OT pa3IMYHBIX (PAKTOPOB C IIENBI0 ONPEAETICHHUS ONTHUMAJIbHBIX YCIOBHIl
MPOTEKAaHUS XUMHUECKUX TPOIIECCOB;

IIPUBOJUTH IIPUMEPHI THIPOIN3a COJIEHN B IOBCEAHEBHON KU3HU YEJIOBEKA;

MIPUBOJUTL IPUMEPHl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEakUuid B TNPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U JKUZHEAEATEIBHOCTH OPraHU3MOB;

MPUBOJIUTL TMPUMEPHl XUMHYECKHX pEaKIMi, pacKpbIBAIOIIMX OOIHMe XUMHUYECKHE
CBOICTBa MPOCTHIX BEUIECTB — METAJIIIOB U HEMETAJLJIOB;



® T[POBOAMTH pacyeTbl Ha HAXOXJECHUE MOJIEKYISIpHOU (OpMyIbl YriIeBOJOpoAa I0
IPOAYKTaM CrOpaHus M II0 €r0 OTHOCUTEJIBHOM IUIOTHOCTH M MAacCOBBIM JOJSAM
AJIEMEHTOB, BXOSLIUX B €TI0 COCTAB;

e BJAAETh IpPaBWIAMU OE30IIACHOIO OOpAIlEHUS C €AKUMH, TOPIOUYUMH U TOKCHUYHBIMHU
BEIIECTBAMM, CPEACTBAMHU OBITOBOM XMMHUU;

® OCYUICCTBJIATh MOUCK XWMHYECKOM WH(POpPMALMU IO HA3BaHUSAM, HACHTH(PHUKATOPAM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

® KPUTMYECKHM  OLIGHMBATh M  HMHTEPIPETUPOBaTh  XUMHUYECKYI0  HMH(OpMaiuio,
COJIepKalyI0cs B COOOLIEHUSIX CPEeACTB MaccoBOW mH(popMmanuu, pecypcax MHrepHera,
HAyYHO-TIOMYJISIPHBIX CTaThAX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B
LEJIAX BBISIBICHUS OLIMOOUYHBIX CYKACHUN U (POpMUPOBaHUS COOCTBEHHOM MMO3UINH;

® [IPE/ACTAaBIATH MYTH PELICHUS TIOOAIBHBIX MPOOJIEM, CTOSIIMX TEpel 4eI0BEYECTBOM:
HKOJIOTHUECKUX, YHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMHHU B PEIICHUHU 3TUX MTPOOIEM.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

® WITIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBONIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCOPUYECKUX IMANAX ee pa3eumusi;

®  UCNONB3068AMb MEMOObl HAYYHO2O NO3HAHUS NPU BbINOJHEHUU HPOEeKmo8 U yYeOHO-
UCCIe008aMeNbCKUX — 3a0a4 N0 UBVHEHUI0  CGOUCMS,  CHOCOO08  NONyHeHus U
PACNO3HABAHUSL OPLAHUYECKUX 8EUjeC B,

®  00®ACHAMb NpUpody U CHOCOOLL 0OPAZ0BAHUSL XUMUYECKOU CBs3U. KOBAIEHMHOU
(MONAAPHOU, HENONSIPHOU), UOHHOU, MEMATIUYECKOU, BOOOPOOHOL — C Yeabio ONpedeieHus
XUMUYECKOU AKMUBHOCTU 8eUeCmE,

®  YCIMAHABIUBAMb 2eHEMUYECKYIO0 CB53b MelCOy KIACCaMU OpPeaHUYeCKUXx eeujecme OJis
000CHOBAHUSL NPUHYUNUATILHOU B803MOICHOCMU NOJYHUEHUs. OP2AHUYECKUX COeOUHEHULL
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCMAHABIUBAMb B3AUMOCEA3U MewcOy hakmamu u meopuetl, NPUYUHOU U CLeOCmBEUeEM
npu ananuze npooIeMHbIX CUMyayutl U 000CHOBAHUU NPUHUMAEMBIX PEUUEHULl HA OCHOBE
XUMUYECKUX 3HAHULL.

Ydennk Ha 02a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYNUTHCH:

UCNONBL306aMb  MEMOoObl HAYYHO20 NO3HAHUS NPU  BLINOJIHEHUU NPOEeKmMOo8 U Y4eOHO-
uccne0o8amenbeKux 3a0ay no U3VUeHUr0 C80UCm8, cnocob08 NoydeHus U pacno3HA8aAHUs
sewecms,

00BACHAMb NPUPOOY U CROCOOBL 0OPA308AHUL XUMUUECKOU C853U: KOBANEHMHOU (NOAAPHOU,
HEeNoNAPHOL), UOHHOU, MemMAalIU4ecKol, B000POOHOU — C Yelblo OnpedeneHUs XUMU4ecKou
AKMUBHOCMU 8eUleCcmas;

VCMAaHAaIueams 2eHemu4eckylo C6sa3b Mexcoy KIaCCAMU Op2AHUYECKUX U HeOpeaHudecKux
sewecmas 0.1 000CHOBAHUSL B3AUMOCBA3U.

VCMAaHaeIueams 83auMocCessu mexcoy gakmamu u meopueu, NPUYUHOU U Cle0cmeuem npu
ananuze npoodIeMHbIX cumyayuti U 0060CHOBAHUU NPUHUMAEMBIX PeUeHUll HA OCHO8e XUMUYEeCKUX
3HAHULL.

IIpenmeTHble pe3yJbTaThl (0a30BbI YPOBEHD):

1) chopmMHpOBaHHOCTH NPENCTABICHUI O MECTE XUMHHU B COBPEMEHHON HAayYHOH KapTHHE
MUpa; TOHUMaHUE POJIU XUMHUHU B (POPMUPOBAHUU KPYro30pa U PyHKIIMOHATbHON
IrPaMOTHOCTH Y€JIOBEKA JUJISl PELIEHUS IPAKTUYECKUX 3a/1ay;

2) BIaJCHUE OCHOBOIOJIATAIOIINMHI XUMUYCCKUMHU TIOHSITUSMHE, TCOPUSIMHU, 3aKOHAMH H
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BAHNE XUMUUYECKON TEPMUHOJIOTUEN U
CHMBOJIUKOM;



3) BiaJCHUE OCHOBHBIMU METOJAMU HAyYHOTO MMO3HAHUS, UCTIOIB3yEMbIMH B XHUMUH:
HaOJII0ZICHUE, ONMCAHKE, U3MEPEHHE, SKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBIICHATH
pe3yIbTaThl MPOBEACHHBIX ONBITOB U JIENATh BBIBO/BI; TOTOBHOCTH M CLIOCOOHOCTh
METO/IbI TO3HAHUS NIPU PELICHUH MPAKTUYECKUX 3a]1aY;

4) chOopMUPOBAHHOCTH YMEHUS JaBaTh KOJMYCCTBCHHBIC OI[CHKH M ITPOBOJUTH PACUYEThI
0 XUMUYECKUM (POpMysiaM U YpaBHEHUSM;

5) BiajeHue NpaBUIIAMH TEXHUKH 0€30ITIACHOCTH TP UCIIOJIb30BAaHUU XMMUYECKUX
BEIIIECTB;

6) chopMUPOBAHHOCTH yMEHHS KJIACCU(PHUIUPOBATH OPIraHUYECKUE BEIIECTBA M PEAKLIUH
[0 Pa3HbIM MPU3HAKAM;

7) chOpMUPOBAHHOCTH YMEHHS ONMCHIBATH M PAa3JIMuaTh U3yYCHHBIC KJIACCHI
OpPraHUYECKUX BEIIECTB;

8) cdopMUPOBaHHOCTH YMEHHSI J€IaTh BHIBOIbI, YMO3AK/IIOUCHUS U3 HAOIIOICHUH,
XUMHYECKHX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBONCTBA HEU3YUYEHHBIX BEIIECTB MO
AQHAJIOTHH C U3yYCHHBIMU;

9) chopMUPOBAHHOCTH YMEHHSI CTPYKTYPHPOBATh N3yUCHHBIN MaTepUal U XUMHUYECKYIO
UH(POPMALINIO, TIOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB;

10) chopMEpOBaHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOIICHHUIO K XUMHUYCCKOH
UHPOPMALINH, TTOJTy4aeMOH U3 pa3HBIX HCTOYHHUKOB;

11) chopMHPOBAHHOCTH YMEHHS AaHATM3UPOBATH U OIICHUBATH TOCICICTBHS
MIPOU3BOJICTBEHHOMN 1 OBITOBOM JI€ATEILHOCTH, CBA3aHHOM C repepaboTKoM
OpPraHHYECKUX BEIIECTB;

12) oBiajiecHue OCHOBAMU HAYYHOT'O MBIIIJICHUS, TEXHOJIOTUEH UCCIICI0BATEILCKON 1
MPOEKTHOM J1eATeIbHOCTH

13) chopMHpPOBaHHOCTH YMEHHUS TIPOBOAUTH IKCIIEPUMEHTBI Pa3HOU JUAAKTUUYCCKON
HAIPaBIEHHOCTH;

14) chopMHPOBaHHOCTh YMEHUS OKa3bIBaTh MIEPBYIO MIOMOIIL IIPH OTPABJICHUAX, 0KOTaX U
JIPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU M TaOOPATOPHBIM 000PYI0BAHUEM.

MertanpeameTHble pe3yJbTaThl:

1) chopMHPOBaHHOCTH YMEHHSI CTABUTH IICJIH U HOBBIC 3324l B yueOe U MO3HABATEILHON
JeSITEIIbHOCTH;

2) OBIIAJICHUE TPUEMAMU CAMOCTOSITEILHOTO TNIAHUPOBAHHMS ITyTEeH JOCTIIKCHUS LESITH,
yMeHUs BBIOUPATh 3PHEKTUBHBIE CIIOCOOBI PEIICHHS YIEOHBIX U TT03HABATEIBHBIX
3a/ay;

3) chopMHUPOBAHHOCTH YMEHUSI COOTHOCUTH CBOM JICHCTBUS C TUNIAHUPYSMbBIMH
pe3ynbTaTamu;

4) chOpMHUPOBAHHOCTH YMEHUS OCYIIECTBIIATH KOHTPOJIb B MPOIIECCE JOCTHKEHHS
pe3yibTara, KOppeKTUPOBATh CBOW ACHCTBUS;

5) chopMUPOBAHHOCTH YMEHHSI OIIEHUBATH MPABUIBHOCTH BBIMOJIHCHUS YICOHBIX 3a/1a4 1
COOTBETCTBYIOIIME BO3MOKHOCTH MX PELICHUS;

6) chopMHUPOBAHHOCTH YMEHUS aHATM3UPOBATh, KIIACCH(PHUIIMPOBATEH, 0000IIATh,
BBIOMpATh OCHOBAHUS M KPUTEPUHU ISl YCTAHOBJICHUS IPUYHMHHO-CIICICTBEHHBIX
CBsI3€H;

7) chOpMHUPOBAHHOCTh YMEHUS MIPUOOPETATh U IIPUMEHSTH HOBBIC 3HAHUS;

8) chopMUPOBAHHOCTH YMEHHS CO3/1aBATh MPOCTEUIIINE MOJICITH, UCTIOJIb30BATH CXEMBI,
TaOJIMIIBI, CHMBOJIBI JIJISl pEIIeHHs YI€OHBIX U MO3HABATEIbHBIX 3aa4;

9) oBiajcHUE HA BHICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAy4YHBIX TEKCTOB.

10) chopmupoBaHHOCTE yMeHHS 3P PEKTUBHO OPraHN30BaTh YUeOHOE COTPYIHHYECTBO U
COBMECTHYIO JESITeNIbHOCTh, pa00TaTh HHAMBUAYAIBHO C YIETOM OOIINX UHTEPECOB;

11) copMHpOBaHHOCTH YMEHHSI OCO3HAHHO HCIIOJIB30BaTh PEUEBbIC CPEIICTBA B
COOTBETCTBUHU C 3a/1ayaMi KOMMYHHUKaIUU;

12) BICOKHMIT ypOBEHb KOMIIETEHTHOCTH B 00s1acTh ucnonb3oBanus UKT;



13) chopMHPOBAHHOCTH IKOJOTHUYECKOTO MBIIILICHHSI,
14) chopMHPOBaHHOCTH YMEHHS TIPUMEHSATH B TIO3HABATEILHON, KOMMYHUKATHBHOW U

COLIMAJIbHON NPAKTUKE 3HAHMSL, II0JyYEHHBIC IIPU U3YUYECHUH IIPEIMETA.

Bynyr chopmupoBanbi
JINYHOCTHBIE Pe3yJIbTATHI:

1)
2)
3)
4)
5)

6)

c(OPMHUPOBAHHOCTB TOJIOKHUTEIHHOTO OTHOIICHHUS! K XUMHUH, YTO 00YCIIaBIHBACT
MOTHBAIIHIO K Y4eOHOU 1eATeTbHOCTH B BRIOPAHHOU cdepe;

Cc(OPMHUPOBAHHOCTh YMEHUS PEIIaTh MPOOJIEMbI TOUCKOBOTO U TBOPUYECKOTO
XapakTepa;

c(OPMHUPOBAHHOCTH YMEHUS MIPOBOIUTH CAMOAHAIH3 U OCYIIECTBIISAITH CAMOKOHTPOJIb
¥ CAaMOOIICHKY Ha OCHOBE KPUTECPUEB yCIICITHOCTH;

c(OPMHUPOBAHHOCTh TOTOBHOCTH CIIEZIOBATh HOpMaM MPHUPOJIO U
310pOBbECOEPETAIOIETO MTOBEICHHS;

c(OPMHUPOBAHHOCTB IPOYHBIX HABBIKOB, HAIIPABJICHHBIX Ha CAMOPA3BUTHE Yepe3
camMo00pa3oBaHue;

c(OPMHPOBAHHOCTh HABBIKOB MPOSIBIICHHSI I03HABATEIPHON HHUIIMATUBEI B y4eOHOM
COTPYTHUYECTBE.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

11 kaacc (3449; 14. B HEAEINIO)

TeopeTnueckne 0CHOBbI XUMHUH

BaxHeliline XuMUYECKHUE OHATUSA U 3aKOHbl. XUMUYECKUN AJIEMEHT. ATOMHBII HOMEP.
Maccosoe uncio. Hyknuasl. Paguonykimasl. M30Tomnst.

3aKOH COXpPAaHEHHsI MacChl BEIIECTB. 3aKOH COXPAHEHHS M NPEBPAILECHHUS SHEPTUU.
JledekT macchl.

[lepuoanueckuii 3akoH. OieKkTpoHHass KoH(urypanus. ['paduueckas srekTpoHHas
¢dopmyna. Pactipeenenre 3eKTPOHOB B aTOMaX 3J€MEHTOB MaJbIX U OOJNBUIMX EPUOJIOB, S-, P-
, d-, f-anmementsl. JlaHTaHOWABI. AKTHHOHIbI. VICKYCCTBEHHO MOJYYEHHBIC 3JIEMEHTHI.
BanentHocTh. BaneHTHBIE BO3MOKHOCTH aTOMOB. BoiopoHbIe COETUHEHUS.

Crtpoenue BemiectBa. MonHas cBs3b. KoBasieHTHas (MOJSpHAs M HETMOJSPHAs) CBS3b.
DnexTpoHHas Gpopmyna. Meramnueckas cBsi3b. BogopoaHas cBs3b.

['uOpuau3amnys aTOMHBIX OpOUTAICH.
Kpucrannsl: aToMHbIE, MOJIEKYJISIPHBIE, HIOHHBIE, METAJUIMUECKHUE. DJIEeMEHTapHas sSuehKa.

[Tonmumopdusm. Ilonumopdusie mMomubukanuu. Amnorponus. Mzomepus. ['omomorus.
XUMHUYECKUN CHHTES.

Xumnueckue peakuuud. OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakinu. Peakunn
Pa3oKeHUsl, COCAMHEHNS, 3aMELICHHs], 0OMEHA. DK30TEPMUYECKUE U SHIOTEPMUUECKUE
peakiuu. OOpatumblie 1 HeoOpaTuMble peakiuu. TemnoBoii 3¢ dexT peakuuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Temnora oOpa3zoBanus. TemioTra cropaHusl.

CKOpOCTh XMMUYECKOHN peakuu. AKTUBUPOBAHHBIA KOMILUIEKC. 3aKOH JEHCTBYIOLIUX
Macc. KnHetnueckoe ypaBHEHUE PEAKLIUN.

Xumnueckoe paBHoBecue. [Ipunnmn Jle [Ilarenbe.

PactBopsl. [lucniepcusie cuctemsl. PactBopsl. ['pyboancnepcHbie cUCTEMBI (CYCIIEH3UU U
smynbeun). Kommonaasie pactBopsl (30711). A3p0o30IIH.

CniocoObl BbIpaykeHUsl KOHIIEHTPALlMU PacTBOPOB. MossipHast KOHIEHTpalus (MOJISPHOCTH).

ONEKTPOIUTHI. DNEKTposnTHYecKas nucconnanus. Crenens aucconuanuu. Koncranra
nuccormanuu. Bogopoansiit mokaszarenb. Peakiimu noHHOro oOMeHa.

I'maponu3 opraHMUYECKUX BEIECTB. [ UAponn3 conen.

DnexTpoxuMHuueckue peakiuu. ['anpBaHnyeckuil aneMeHT. DnekTpoibl. AHoa. Karon.
AkkyMynsTop. TONIUBHBIN 3JIEMEHT. DIIEKTPOXUMHUSL.

Psn cTannapTHBIX 21EKTPOAHBIX MOTeHIMAN0B. CTaHaapTHble ycinoBusa. CTaHIapTHBIN
BOJOPOAHBIN IEKTPOLI.
Koppo3sus MeramioB. XuMuueckas M JIEKTPOXUMUYECKAsE KOPPO3USL.

ONEeKTpOoan3. JNEKTPOJIN3 BOJHBIX PACTBOPOB. DIIEKTPOJIN3 PACIIaBOB.
Heopranuyeckas xumusi
Mertamnsl. CriocoObl oydeHus: MeTayuioB. Jlerkue u TsHk€nbie MeTalbl. JIeTkoruiaBkue u
TYTOIUIABKUE MeTauIbl. MeTtamndeckue 35eMeHThl A- 1 b-rpynn. Meas. {uak. Tutan. Xpom.
XKenezo. Hukens. [Tnatuna. Crinassl. Jlerupyromue no6asku. Yepueie metasuisl. L{BeTHbIE
Metauibl. YyryH. Crans. JlermpoBaHHbIE cTamy.

Okcuabl ¥ TUIPOKCUIBI METAIIIOB.
Hewmeramnsr. [Ipoctrie BemecTBa — HemeTaisl. Yriepod. Kpemuauii. Azot. @ocdop.
Kucnopoa. Cepa. @rop. Xiop.
Kucnorneie okcuasl. Kucnopoacoaepxkamue kucnotel. CepHas KHCI0Ta. A30THAs! KUCIOTA.
BonxopoaHsie coequHEHNsT HEMETAIUIOB.

I'eneTnyeckas CBSI3b HEOPraHMYECKUX M OPraHUYECKUX BELIECTB.



Xumus 4 KU3Hb

XHUMHYECKasi TPOMBIIUIEHHOCTh. XUMHYECKask TEXHOJIOTHS.
XUMHUYECKOT0 3arps3HEHUSI.

JdemMoHcTpaumu.

e Mogenu HOHHBIX, AaTOMHBIX, MOJIEKYJISPHBIX W METAJUIMUYECKUX KPUCTALTUYECKUX

pPEUIETOK.

Mopaenu MOieKyJ U30MEPOB U TOMOJIOTOB

Paznuunble TUITBI XUMUYECKUX PEaKIUid, BUACOOIBITHI IO OPTaHUYECKON XUMUMU.

OO0pa3ipl METAJUIOB U UX COCIMHEHUH, CIIaBOB.

B3anmopeiicTBre METAIIOB C KUCIOPOAOM, KHUCIIOTaMH, BOJOM.

JlokazaTenbcTBO aM(POTEPHOCTH AIFOMHUHHUS U €r0 TUIPOKCH/IA.

B3aumogeiicTBue mMeau U jkene3a ¢ KUCIOPOJAOM; B3aUMOJCHCTBHE MEIM U JKeJe3a C

KHCJIOTaMU (CepHasi, COJsTHas ).

[Monyuyenue ruapoxcuioB meau (1) u xpoma (L), oxcuga meau.

B3auMogeiicTBre OKCHUIOB U THAPOKCHUJIOB METAJUIOB C KHCIOTaMHU.

JlokazarenbcTBO ampoTepHocTH coequaennit xpoma(lll)

OO0pa3ibl HEeMETAILIOB.

Mopenu KpUCTAIUTMYECKUX PEETOK anmasa u rpadura.

[Tonyyenue amMmmaka U XJIOPOBOJOpPOAA, PACTBOPEHHME HMX B BOJAE, JA0KA3aTEIbCTBO

KHCJIOTHO-OCHOBHBIX CBOWCTB 3THUX BELIECTB.

e (CXuranume yriisi U cepbl B KHUCIOPOJE, ONPEICICHHE XUMHUYECKHUX CBOMCTB MPOIYKTOB
cropanusa. B3amMmopnenctsue ¢ MeIbIO KOHUEHTPUPOBAHHOW CEPHOM  KHCIOTBHI,
KOHIIEHTPUPOBAHHOM U pa30aBIeHHON a30THOMN KUCIIOTHI.

e OOpasmbl cpeACcTB OBITOBON XUMUHU, HHCTPYKIIMH 110 HX TPUMEHEHHUIO.

JlaGopaTopHbIe ONBITHI.
1. W3ydenue BIUSHUS pa3IMIHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIUi
Omnpenenenre peakiiy cpeibl YHUBEPCATbHBIM UHIUKATOPOM.
3. T'maponu3 coei.

no

IIpakTuyeckue padoTnl
1. TIpuroroBieHue pacTBOPOB C 33JaHHOIN MOJIIPHON KOHLIEHTpaIuen».
Pemrenne skcnepuMeHTANBHBIX 3a7a4 110 TeMe «MeTaibh)
3. Pemenue skcnepuMeHTaIbHBIX — 3ajay 1o TeMe «Hemerannsny

N

TEMATHYECKOE INTAHUPOBAHHUE

paszen | TeMa yacoB | IIpaktuy. | KoHTpOIBH.
IToBTOpenue kypca 10 ki 2
1 Teopernyeckue ocHOBbI xumuu (194) 19 1 1
1.1 Baxueiinme XMMUUECKHE TOHATHS ¥ 3aKOHBI 4
1.2 Crpoenue BeecTsa 3
1.3 Xumuueckue peakiun 3
1.4 PactBOpHI 5 1
1.5 DieKTpoXuMHYeCKre peakinu 4 1
2 Heoprannueckas xumus 11 2
2.1 MeTanbl 6 1
2.2 Hemeramnsl 5 1 1
3 XuMHus U )KU3Hb 3




\ Hroro

KAJIEHJAPHO-TEMATHUYECKOE IINIAHUPOBAHUE

Ne | HaumeHOBaHuUS pa3/iesioB U TeM XapakTepuCTHKa OCHOBHBIX BUJIOB [Tnanupyemsr | CKOppEKTHPO

ypo JIeATeIHOCTH yYCHUKA (Ha YpOBHE CpOKH BaHHBIC CPOKHU

Ka yUeOHBIX JIeHCTBU) MIPOXOKACHUS | MIPOXOXKICHUS

1 IToBTOpenwue kypca xumun 10 Kmacca

TeopeTndeckne ocHOBbI XuMHH (194)
1.1. BaxxHeiimme XuMHYECKHE IOHSITHS U 3aKOHBI (4 1)

2. Xumnueckui anemenT. Hykmuael. | Ilepeuncnsate BakHenmme
N30tonbl. 3aKOHBI COXpaHEHUs XapaKTEPUCTUKU XUMUYECKOTO
MAaCChl U SHEPTUH B XUMUH. anemeHTa. OOBACHATH pa3INune

MEXIY MOHATUSIMH «XUMUYECKUM

3. [lepnonnueckuii 3aKoH. AIEMEHTY, KHYKIU», «A30TOI».
Pacnipenenenue 3neKTpoOHOB B [IpuMeHsATh 3aKOH COXpaHEHUS
aToMax 3JIEMEHTOB MaJbIX U MAaCChI BEIIECTB MPHU COCTABIECHUU
OOJIBIIINX TIEPUOJIOB. YPaBHEHUN XUMUYECKUX PEAKIUN.

4. [TonoxeHue B nepuoiuueCcKon OrnpenensaTb MaKCUMalIbHO
CHCTEME BOAOPO/Ia, JAHTAHOUIOB, | BO3MOKHOE YHCJIO JIEKTPOHOB HA
AKTUHOUJIOB U UCKYCCTBEHHO SHEPreTUYECKOM YPOBHE.
TTOJTYYEHHBIX 3JIEMEHTOB. 3anuceIBaTh rpaduvecKue

3. BaneHTHOCTh U BaJ€HTHBIE 3JIEKTPOHHBIC POPMYIIBI S-, P- 1 d-
BO3MOXHOCTH aTOMOB 3JIEMEHTOB. XapaKTepu3oBaTh

MOPSAOK 3aIIOJTHEHUS SJIEKTPOHAMU
SHEPreTUYECKUX YPOBHEU U
noaypoBHel B atomax. OOBSICHATD,
B 4éM 3aKirodaeTcs pru3nuecKuit
CMBICJT TTIOHATHS «BaJIEHTHOCTB.
OOBSICHSTH, YEM ONPEIEISFOTCS
BAJICHTHBIE BO3MOKHOCTH aTOMOB
pa3HbIX 3J1IeMeHTOB. COCTaBIAThH
rpaguyecKue MEKTPOHHbBIC
dopmysl a3ota, hocdopa,
KHUCJIOPOJIa U CEPBI, a TAKKE
XapakTepu30BaThb U3MEHEHUS
pagnycoB aTOMOB XMMUYECKUX
AJIEMEHTOB MO MEePUOaaM U A-
rpyIIaM MePpUoOANIECKON TaOTUIIBI
1.2.Ctpoenue Bemectpa (34)

6. OcHoBHBIE BHIBI XUMHUYECKOH | OOBACHATH MEXaHU3M 00pa30BaHUS
cBsi3U. MloHHas U KOBaJE€HTHAs MOHHOW U KOBAJIEHTHOM CBSI3H H
CBs3b. MeTarunueckast CBS3b. 0COOCHHOCTH  (pU3MYECKHUX
Bonoponnas cBs3b. CBOMCTB HMOHHBIX M KOBAJICHTHBIX

COCIMHECHU.
7 CocTaBIATh ANEKTPOHHBIC

IIpocTpaHCTBEHHOE CTPOCHHE
MOJIEKYIL.

(bOopMyITBI MOJIEKYTT KOBAJIEHTHBIX
coeqrueHuii. OOBIACHATE MEXAHU3M




CTpoeHMuE KpUCTAIIOB.
Kpucrannnueckue pemeTku.
[TprynrHbI MHOTOOOpa3us
BELIECTB.

00pa3zoBaHus BOAOPOJTHON U
METaJIJINYeCcKOM CBA3CH 1
3aBHCHUMOCTH CBOMCTB BEIIIECTBA OT
BHJa XUMUYCCKOU CBSI3H.
OOBSACHATH MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI OPraHMUYECKUX
Y HEOPraHWYECKUX COCAMHEHUMN C
MIOMOLIBIO ITPEACTABIICHU O
rUOpUIN3AIIMH OPOUTAIICH.
OOBSICHATH 3aBUCUMOCTH CBOICTB
BEIIleCTBA OT THUIIA €r0
KPUCTAJUIMYECKOU PEIIETKH.
OOBSACHATD MPUIUHBI
MHOroo0Opa3usi BEIIECTB

1.3. Xumuueckue peaknuu (3 1)

9. Knaccugukarus XuMruuecKux IlepeunciATh NpU3HAKH, 10
pEaKIUi. KOTOPBIM  KJIacCU(ULUPYIOT
10. | CxopocTh XUMHUYECKUX PEAKIIMHA. | XUMUYECKUE PEaKLUH.
Karanus. OOBACHATH CYLTHOCTb XUMHUYECKON
11. | Xumudeckoe paBHOBeCHE U peakiuu. COCTaBIsATh ypaBHECHHSI
YCIIOBHS €I0 CMELICHHUS. XMUMUYECKUX peaKIHid,
OTHOCSIIITUXCS K OIIPENICIIEHHOMY
tuny. OObSCHATH BIMSIHUE
KOHIICHTpALlUi PEareHTOB Ha
CKOpPOCTb TOMOI'€HHBIX U
TeTEPOreHHBIX PEAKLIUM.
OOBACHATH BIUSHHUE PA3TUYHBIX
(hakTOpOB HA CKOPOCTH
XMMUYECKOH peakIiu, a TaKKe
3HA4YEeHUE IPUMECHEHUS
KaTaJIn3aTOpOB U MHTUOUTOPOB Ha
npaktuke. OOBIACHITH BIUSHUE
U3MEHEHMs KOHIIEHTPALUU OJHOTO
U3 pearnpyronix BEIIecTB,
TeMIepaTypbl U AaBJICHUS Ha
CMEIEHHE XUMUYIECKOTO
paBHOBECHSI
1.4.PactBopsI (5 1)
12. | luciepcHbIC CUCTEMBI. XapakTepu30BaTh CBOHCTBA
13. | CocoGbl BBIpAXKEHHUSI Pas3IUYHBIX BUIOB AUCIEPCHBIX
KOHIICHTPALHH PACTBOPOB. CHCTEM, YKa3bIBaTh MPUUMHBI
14. | paxmuuecxas paboma 1 KOaryJsiiuy KOJJIOUJI0B U
«IIpUrOTOBJICHHE PACTBOPOB C 3HA4YEHHE JTOTO sBJICHUA. Pemars
3aaHHON MOJISIPHOM 3aa1H Ha [PUTOTOB/ICHHE }
KOHLICHTPALIHEH». pacTBopa ornpenenéHHON MOISIPHON
15. | DiekTponuTHUECKAs KOHIIEHTpauuu. [ 0TOBUTH pacTBOp
nuccorranys. BomxopoaHbrii 3alaHHO! MOJISIPHOH
nokasarelb. Peakiuuu HOHHOTO KOHUEHTpaIuH. OOBACHATS,
OGMEHA. MOYEeMY pacTBOPHI BEIIECTB C
16. MOHHOM U KOBAJICHTHOM MOJISIPHOM

I'maponus opraHuYecKux u
HEOPraHUYECKUX COEJMHEHMII.

CBSI3bIO MPOBOJIAT JIEKTPUUECKUM
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Tok. Onpenensate pH cpensl ¢
MOMOIIIbIO YHUBEPCATBHOTO
uHaukaropa. OOBACHITH C
MIO3ULIMK TEOPUHU
AIEKTPOJIUTUYECKON AUCCOIUALIUI
CYIIHOCTh XUMHUYECKUX PEAKIUH,
MPOTEKAIOIIUX B BOJAHOM cpelie.
CocTaBsITh IIOJIHBIE K
COKpaIllEHHbIE HOHHBIE YPaBHEHUSI
peakumii, XapaKTepU3yOIux
OCHOBHBIE CBOMCTBA BayKHEHIITNX
KJIACCOB HEOPTaHUYECKUX
coequHeHui. OnpenensiTh
PEaKIMIO Cpe/ibl PACTBOpA COJIU B
Bojie. CoCTaBysATh YpaBHEHUS
peaKuuii ruIpoJIin3a OPraHuYeCKUX
Y HEOPraHWYECKUX BEIIECTB

1.5. DnekTpoxumMudeckne peakuuu (4 9)

17. | XuMuveckre NCTOUHUKH TOKA. OOBSACHATH IPUHIIUT PAOOTHI
Psi craHAapTHBIX SJIEKTPOAHBIX | FaJIbBAHUYECKOTO 3JIEMEHTA.
MIOTEHIIHAJIOB. OOBSACHATH, KaK YCTPOCH
18. | Koppo3us metaiioB u eé CTaHIAPTHBIA BOIOPOTHBIN
peIynpexICHUE. anektpo. [Tons3oBarbes psaaom
19. | Dnekrponus. CTaHJAaPTHBIX AJIEKTPOIHBIX
noteHuanoB. OTau4aTh
20. | KonrpoJbHas padora 1 mo remMe | XMMHUYECKYIO KOPPO3HUIO OT
«TeopeTHIecKre OCHOBBI XUMUM» | DIEKTPOXUMHYECKOH. OOBACHATH
NPUHIUIIBI 3AIIUATHI
METAJUIMYCCKUX M3CITHIA OT
KOPPO3UH.
OOBACHATH, KaKHE TIPOIIECCHI
MIPOUCXO/IAT Ha KaTOJIC U aHOJIe
MIPU DIIEKTPOJIN3E PACIUIABOB U
pacTBOpoB coseil. CoCTaBISITh
CyMMapHbIC YPaBHCHHS PEAKIIUN
HIICKTPOIIH3a
Heopranuyeckast xumus (11 u)
1.1. Meramsl (6 1)
21. | OOmIas XapakTepUCTUKA 1 XapakTepr30BaTh 00IINE CBOWCTBA
CHOCOOBI IOJTYYCHHUSI METAJIIIOB. METAJUIOB M Pa3bsCHAThH UX HA
22. | O030p METATHYECKUX OCHOBE TIPEJICTABJICHUI O CTPOCHUH
a5IeMeHTOB A- 1 b-rpymm. aTOMOB METAJUIOB, METAJLTHYCCKOM
23. | Menp. Luak. Turan. Xpom. CBSI3M Ml METAJUINYECKOM
2Kene3o, HUKeIb, JIaTHHA. KPHUCTAJUIMYECKON PELIETKE.
24. CruiaBbl METAJLJIOB. I/IJ'IJ'IIOCTpI/IpOBaTB npuMepamMun
CHOCOOBI IOJTYYCHHUST METAJIOB.
25. OKCI/IHLI U TUIPOKCHUIBI XapaKTemeBaTL XHUMHUYECKHUEC
METAJLIOB. cBoiictBa metamioB |A—IIA rpymmn
26. 1 aIIIOMUHUSA, COCTaBIATH

Ipakxmuueckas paboma 2
«Pemienne 3KCrepuMEHTaIbHbIX
3aga4 no TeMe «MeTauiby.

COOTBETCTBYIOIINE YPAaBHEHUS
peakuii. OOBACHITH OCOOCHHOCTH
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CTPOEHUS AaTOMOB XMMHUYECKUX
3JIEMEHTOB b-rpynn
nepuoauyeckoit cucremsl . U.
MenpgeneeBa. CoCTaBIATh
ypaBHEHUS PEaKIUi,
XapaKTEPU3YIOIIUX CBOMCTBA MEIH,
LIUHKA, TUTaHa, XpOMa, Keje3a.
[Ipencka3biBaTh CBOMCTBA CILIABA,
3Hasg ero coctaB. OOBACHATE, KaK
W3MCHSIOTCS CBOIICTBA OKCHJIOB U
TUJPOKCU]IOB METAJIIOB T10
nepuoaam U A-rpymnmnam
MIePUOTUYECKON TAOIHIIBI.
OOBACHATH, KAK U3MCHSIOTCS
CBOMCTBa OKCUJOB U TUAPOKCUIOB
XAMHYECKOI'0 3JICMCHTA C
MMOBBIIICHUEM CTEIICHH OKHUCIICHUS
ero aToMa. 3aIychIBaTh B
MOJICKYJIIPHOM U MOHHOM BH/JIE
YPaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEePU3YIOUIUX KUCIOTHO-
OCHOBHEIE CBOMCTBA OKCHIOB U
TUAPOKCHUJIOB METAJIIOB, a TAaKXKe
AKCIEPUMEHTAIBHO J0Ka3bIBaTh
HAJIAYHE dTUX CBOMCTB.
Pacno3naBathk KaTHOHBI COJIEH C
MTOMOIIbIO KAYE€CTBEHHBIX PEaKINi

1.2. Hemeramts! (5 )

27.

0630p Hemetamio. CBolicTBa U
IIPUMEHEHHE BAKHEUIINX
HEMETAJIJIOB.

28.

OO0m1as XxapakTepucTUKa OKCHIOB
HEMETAJUIOB U
KHCJIOPOJICOIEPIKALIUX KUCIIOT.
OxucnuTeNnbHbIE CBONCTBA
CEpHOM M a30THOM KUCIIOT.
Bonoponnsie coeqnHeHus
HEMETAJIJIOB.

29.

I'eneTnyeckas cBI3b
HCOPTaHUYCCKUX U OPTraHUICCKUX
BCIICCTB.

30.

IIpakmuueckasn paboma 3
«Penienne 3xciepuMeHTaIbHBIX
3aja4 o reme «Hemeramiby.

31.

KonTtpoubHnas padora 2 1o teme
«Heoprannueckast XuMus».

Xapaktepu3oBaTh 00IIHE CBONCTBA
HEMETAJUIOB U Pa3bICHATH UX HA
OCHOBE MPEJICTABIICHU O CTPOEHUU
aroma. Ha3eiBaTh oOnactu
MPUMEHEHHUSI BAXKHEHIINX
HEMETAJUIOB. XapaKTepru30BaTh
CBOICTBA BBICIINX OKCHJIOB
HEMETAJIOB U
KHUCIIOPOJICOACPKAIIUX KUCIIOT,
COCTaBJISITh YPaBHEHUS
COOTBETCTBYIOIIMX PEAKLIHI U
OOBSICHSITE UX B CBETE
MPEeJICTaBICHU 00 OKUCITUTETBHO-
BOCCTAHOBUTEJIBHBIX PEAKIHIX U
ANEKTPOJIUTUYECKON AUCCOLUALINH.
CocTaBnsiTh YpaBHEHUS PEaAKIU,
XapaKTEPHU3YIOIINX
OKHCITUTEIBHBIE CBOMCTBA CEPHOM
U a30THOM KHUCIOT.
XapakTepru3oBaTh N3MEHEHNE
CBOMCTB JIETYYUX BOJAOPOIHBIX
COEeIMHEHNN HEMETAJLIIOB 110
nepuoay v A- rpymnmam
MEPUONYECKON CUCTEMBI.
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Jloka3pIBaTh B3aMMOCBSI3b
HEOPTraHUYECKUX U OPTaHUYECKUX
coequuennii. CoCcTaBIIsITh
YpaBHEHUSI XUMUYECKUX PEAKIUH,
OTpa)karollnX B3aUMOCBS3b
HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIECTB, OOBSCHATH UX HA OCHOBE
TEOPUH JIEKTPOIUTHIECKOU
JIMCCOITUAITAY U TIPEJICTABIICHUM 00
OKHCIIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX MPOIECCAX.
[IpakTuuecku pacrno3HaBaTh
BEIIIECTBA C MOMOIIBIO
KaueCTBEHHBIX PEAKIMN HA AaHUOHBI

2. Xumus 9 xKu3Hb (3 9)

32.

X¥UMHS B IPOMBILIUIEHHOCTH.
ITpyHIMIIBI XUMUYECKOTO
IIPOU3BOJCTBA. XUMHUKO-
TE€XHOJIOTMYECKHUE TPUHIIUIIBI
IIPOMBILIEHHOTO MOJyYEHUs
MmeTaios. IIpons3BoacTeo uyryHa
Y CTaJIH.

33.

XuMmus B ObITy. XuUMHUECKast
IIPOMBILIEHHOCTb U
OKpYXKarolas cpesa.

34.

WTOroBbIil ypoK 110 KypCy XUMUU
11 xnacca.

OOBSICHITh HAYYHBIC TPUHITUITHI
MIPOM3BOJICTBA HA TIPHUMEPE
IIPOU3BOJCTBA CEPHOU KUCIIOTHI.
[TepeuncnaTh MPUHIIUATIBI
XUMHUYECKOTO TIPOU3BOICTBA,
UCIIOJIb3YEMbIE TIPH MOIYYEeHUU
9qyTyHa.

CocTaBnisTh ypaBHEHUS
XAMHYECKUX PEAKIUH,
MPOTEKAIOMIUX MPU MOTYYCHUH
qyryHa ¥ CTaJIH.

Co0mronaTh ipaBuiIa 0€30MacHOn
paboTHI CO cpencTBaMu OBITOBOM
XHAMHUH.

OOBSACHATD NPUINHBI XUMUYECKOTO
3arpsi3HEHUS BO3AyXa, BOAOEMOB H
[I0YB
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CIIMCOK JIMTEPATYPBbI
JIMTEPATYPA JJIAA YUUTEJIA

1. Xumusa 11 kn. I'.E.Pyn3utuc, @.I'. ®enpaman M «lIpocsemenue» 2018
2. TIporpammsl no xumun M.H. AdanaceeBa M: «IIpocBenienne» 2018

3. Xumus 11 k. O.C.I'abpuensa M. «/Ipoda» 2006

4. Kawura s 9TeHHs 110 HeopraHndeckor Xxumuu coct. B.A.Kpuiman
M «IIpocsemenne» 2003

5. Twumnbl XUMHYECKHX 3a/1a4 U criocoObl ux pemenns M.1.HoBommHckuid,
H.C.Hoommuuckas Kpacaomap OOO «Coserckas Kybans» 2006

6. Xumus u moBceaHeBHAs )KU3Hb yenoBeka [.B.[Tuayruna M. «/Ipodax» 2004

7. COOpHUK caMOCTOSITENIBHBIX paboT mo xumuu 8-11 W.M.HoBommHCKwiA,

H.C.HoBomunckas, JI.®. denocoBa Mocksa: «IIpocsenienne» 2002
JlutepaTypa IS ydamuxcst
l. Xumus 11 xn. I'.E.Pyn3utuc, ®.I®ensaman M «lIpoceemenne» 2018
2. Xumus 11 k. O.C.I'abpuensa M. «/Ipoda» 2006
3. Kuura pig uyteHus no Heopranudeckoi xumuu coct. B.A.Kpunman

M «Ipocseuienue» 2003
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